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(54) PLANE PATCH ANTENNA 

(57)Abstract: 

PURPOSE: To provide the plane patch antenna with high 
performance such as reception performance by making 
the frequency band width, being one of antenna 
characteristics wide. 

CONSTITUTION: The antenna is provided with an 
antenna base 11, a patch electrode 13 provided to one 
side of the antenna base 11, an earth electrode 14 
provided to a side opposite to the side on which the 
patch electrode 13 is provided, and a printed circuit 
board 16 opposite to the side on which the earth 
electrode 1 4 is provided and the antenna base 1 1 and 
the printed circuit board 16 are electrically connected 
via throughholes 12, 17. Thus, the frequency band width 
of the antenna is made broad and then the antenna 
characteristic is improved without revising the outer side 
of the plane patch antenna. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A plane patch antenna characterized by having a through hole which connects 
electrically an antenna substrate, a patch electrode prepared in the whole surface of this 
antenna substrate, a ground electrode prepared in a field in which this patch electrode was 
prepared, and a field of the opposite side, the circuit board countered and prepared in a field in 
which this ground electrode was prepared, and said antenna substrate and this circuit board. 
[Claim 2] A plane patch antenna according to claim 1 characterized by broadband-izing 
frequency bandwidth of an antenna compared with specific inductive capacity of said antenna 
substrate by making it small whether it is equal in specific inductive capacity of said circuit 
board. 

[Claim 3] A plane patch antenna according to claim 1 characterized by broadband-izing 
frequency bandwidth of an antenna by being equal to area of said antenna, or making area of said 
circuit board larger than this. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the plane patch antenna used for mobiles, such 

as a vessel and an aircraft. 

[0002] 

[Description of the Prior Art] As for the mobile satellite communication system for mobiles, such 
as a vessel, and an aircraft, an automobile, research and development have been energetically 
done in every-country-in-the-world each engine from the middle of the 1 970s. In a mobile 
satellite communication system, antenna technology is one of the most important component 
engineerings, and the miniaturization of an antenna and thin shape-ization are indispensable 
conditions also in it. The plane patch antenna is known as a method used when attaining 
miniaturization of an antenna, and thin shape-ization. Hereafter, the conventional plane patch 
antenna is explained using drawing 3 (a) and (b). 

[0003] Drawin g 3 (a) and (b) are cross sections at the perspective diagram list of the 
conventional plane patch antenna, respectively. In order that a plane patch antenna may transmit 
the signal which produced the ground electrode 3 in the field of another side again, and received 
the patch electrode 2 for electric wave reception with the patch electrode 2 to one field, using 
dielectrics, such as resin and a ceramic, as an antenna substrate 1, the conductor 5 is formed in 
the medial surface of a through hole 4. 

[0004] The magnitude of the antenna substrate 1 is decided by magnitude of the patch electrode 
2, and the magnitude of the patch electrode 2 is decided by the frequency of an electric wave 
and the specific inductive capacity of the antenna substrate 1 to receive. Therefore, what is 
necessary is just the degree which a miniaturization and thin shape-ization aim and come out, 
makes magnitude of the antenna substrate 1 a little larger than the area of thie patch electrode 2 
from a certain thing, and can moreover do area of the ground electrode 3 more widely than the 
area of the patch electrode 2. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the conventional configuration, when it 
is going to miniaturize an antenna, the effectiveness of an antenna falls, and as for a frequency 
band, it is common to become narrow. Therefore, when an antenna is made to miniaturize, it 
becomes a problem how large frequency bandwidth is taken. Conventionally, as a means to solve 
this problem, although the method of being as devising the configuration of an antenna element 
**** [, and ] had been taken, with such a means, there was a trouble that a limit was in the 
miniaturization of an antenna. [ thickening an antenna substrate ] [ making specific inductive 
capacity of an antenna small ] 

[0006] Then, this invention aims at offering the plane patch antenna which can attain a 
miniaturization, without changing a material, thickness, etc. of an antenna substrate. 
[0007] 

[Means for Solving the Problem] For this reason, this invention constituted a plane patch 
antenna from a through hole which connects electrically an antenna substrate, a patch electrode 
prepared in the whole surface of this antenna substrate, a ground electrode prepared in a field in 
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which this patch electrode was prepared, and a field of the opposite side, the circuit board 
countered and prepared in a field in which this ground electrode was prepared, and said antenna 
substrate and this circuit board. 
[0008] 

[Function] Broadband-ization of frequency bandwidth can be attained by the above-mentioned 

configuration. 

[0009] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 
[0010] Drawing 1 (a) and (b) are the perspective diagrams and cross sections of a plane patch 
antenna in one example of this invention respectively. Moreover, 3rd page drawing and drawing 1 
(d) which show the transverse plane of the antenna substrate of a plane patch antenna [ in / in 
drawing 1 (c) / one example of this invention ], the side, and the back are 3rd page drawing 
showing the transverse plane of the circuit board of the plane patch antenna in one example of 
this invention, the side, and the back. In drawin g 1 (a), (b), and (c) specific inductive capacity 1 1 
6.0 (epsilon 1), A dimension (length width and thickness) 50(A) x50(B) x5(mm), The antenna 
substrate made in the forsterite of the path phi 1 .3 of a through hole 1 2 (mm), The patch 
electrode with which 13 was formed in the surface of the antenna substrate 11 on 39 (mm) 
squares, The ground electrode with which 14 was printed by screen-stencil by the whole surface 
except the through hole section circumference of the rear face of the antenna substrate 1 1 , and 
15 are the conductors for input-signal transfer which attached the silver paste to the medial 
surface of a through hole 1 2. 

[001 1] In drawin g 1 (a), (b), and (d) epsilon 2 and a dimension (length width and thickness) 16 
Moreover, 70(C) x50(D) x0.6(mm), [ specific inductive capacity ] The circuit section which 
consisted of a circuit pattern and mounting components in order that the circuit board made with 
the material of the path phi 1 .3 of a through hole 1 7 (mm) and 1 8 might make the surface of the 
circuit board 1 6 amplify an input signal, The ground electrode with which 1 9 was formed in the 
whole surface except the circumference of a through hole of the rear face of the circuit board 
16, and 20 are the pins which were able to do specific resistance of phi 1.2 (mm) for transmitting 
the signal received with the antenna substrate 1 1 to the circuit board 1 6 with the beryllium 
copper of a small metal. 

[0012] The antenna substrate 11 and the circuit board 16 make each ground electrode 14 and 19 
comrades counter, insert a pin 20 in the through hole 12 of the antenna substrate 11, and the 
through hole 17 of the circuit board 16, form solder 10 in the circuit section 18 of the patch 
electrode 13 of the antenna substrate 11, and the circuit board 16, and are electrically 
connected to it. Thus, frequency bandwidth of an antenna can be broadband-ized by arranging 
the circuit board 16 which counters the ground electrode 14 of the antenna substrate 1 1. 
[0013] Especially the specific inductive capacity epsilon 2 and area S2 of the circuit board 16 
made to counter the ground electrode 1 4 of antenna substrate {specific-inductive-capacity 
(epsilon 1) and antenna area S1} 11 have the desirable conditions expressed with the following 
formula. 
[0014] 

Specific inductive capacity Specific-inductive-capacity (epsilon 1) opposed face product of the 
specific-inductive-capacity (epsilon 2) <= antenna substrate of the circuit board In order to 
check the thing beyond S1 <=S2, it experimented by producing the circuit board 16 which 
changed specific inductive capacity and a dimension (length width). 

[0015] The frequency bandwidth of an antenna is an anechoic chamber and measured in 
spectrum analyzer [ by ADVANTEST CORP. ] R3316A. The schematic diagram of the measuring 
device is shown in the block diagram of the electrical circuit for antenna property measurement 
of the plane patch antenna in one example of this invention of drawing 2 . The signal of 
predetermined frequency is sent through the transmitting antenna 22 for measurement from a 
standard signal generator 21, the plane patch antenna with the circuit board which is the sample 
offering antenna 23 receives this signal, a signal calculates through the variable-resistance 
attenuation machine 24, and an antenna property is displayed on the receiver 25 for 
measurement. A standard antenna 26 is an antenna for measurement error amendment. 
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Moreover, the installation conditions of the antenna at the time of antenna property 
measurement set distance with the transmitting antenna 22 for 1.5(m) measurement, the sample 
offering antenna 23, or a standard antenna 26 to 4 (m) for the height of the transmitting antenna 
22 for measurement, the sample offering antenna 23, and a standard antenna 26. The 
measurement data of elegance is shown in (a table 1) the result of the measured antenna 
property, and conventionally. 

[0016] Moreover, the measurement data when changing the specific inductive capacity (epsilon 

2) of the circuit board 16 and a dimension (CxD), respectively is shown in (a table 2) and (a table 

3) . 

[0017] 
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[0018] As shown in (a table 1), frequency bandwidth was able to be broadband-ized by having 
the circuit board 1 6 which counters the ground electrode 1 4 side of the antenna substrate 1 1 . 
[0019] 
[A table 2] 
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[0020] As shown in (a table 2), frequency bandwidth was able to be broadband-ized by making it 

small whether it is more nearly equal than the specific inductive capacity epsilon 1 of the 

antenna substrate 1 1 in the specific inductive capacity epsilon 2 of the circuit board 1 6 which 

counters the ground electrode 14 side of the antenna substrate 1 1. 

[0021] 

[A table 3] 
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[0022] As shown in (a table 3), frequency bandwidth was able to be broadband-ized by making 
into «S1 <=S2» area of the circuit board 16 which counters the ground electrode 14 side of 
the antenna substrate 1 1 . 
[0023] 

[Effect of the Invention] As explained above, according to this invention, an antenna property 
can be improved, without being able to attain broadband-ization of the frequency bandwidth of a 
plane patch antenna by the easy configuration, as a result changing the dimension of a plane 
patch antenna. 
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2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the perspective diagram of the plane patch antenna in one example of this 
invention. 

(b) is the cross section of the plane patch antenna in one example of this invention. 

(c) is 3rd page drawing showing the transverse plane of the antenna substrate of the plane patch 
antenna in one example of this invention, the side, and the back. 

(d) is 3rd page drawing showing the transverse plane of the circuit board of the plane patch 
antenna in one example of this invention, the side, and the back 

[Drawing 2] The block diagram of the electrical circuit for antenna property measurement of the 
plane patch antenna in one example of this invention 

[Drawing 3 ] (a) is the perspective diagram of the conventional plane patch antenna, 
(b) is the cross section of the conventional plane patch antenna. 
[Description of Notations] 

1 1 Antenna Substrate 

12 Through Hole 

13 Patch Electrode 

14 Ground Electrode 

16 Circuit Board 

1 7 Through Hole 

19 Ground Electrode 
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DRAWINGS 
[Drawing 1] 
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